INTRODUCTION {#sec1-1}
============

*Staphylococcus aureus* is an important bacterial pathogen causing a wide variety of infections ranging from mild local infections of the skin and soft tissue to severe systemic infections such as sepsis and toxic shock syndrome, which may be lethal. Typically, this bacterium lives as a commensal in the nose and/or throat of 20% to 70% of adults. Methicillin-resistant *S. aureus* (MRSA) which are generally resistant to multiple antibiotics have emerged among people in hospitals, nursing homes and other health-care institutions since the 1960s and are called hospital- or health care-associated MRSA (HA-MRSA). They account for a large part of nosocomial infections worldwide and are associated with longer hospitalization and higher lethality.

In the community setting, several outbreaks of severe infections with MRSA have been reported among people lacking established risk factors for HA-MRSA acquisition. The bacteria are referred to as community-associated MRSA (CA-MRSA) and differ from HA-MRSA in several important aspects. First reported in the 1980s, these CA-MRSA infections seem to have increased in prevalence, affecting children and adult population. CA-MRSA caused predominantly skin and soft-tissue infections but was also associated with severe pulmonary infections including fatal necrotizing pneumonia and empyema.\[[@ref1]\]

Staphylococcal infections cause significant morbidity and mortality in both the community and hospital settings. Treatment of infection caused by *S. aureus* has become more problematic since the development of antimicrobial-resistant *S. aureus* (MRSA). Since MRSA strain is resistant to all β-lactam antibiotics and the treatment options are limited significantly. The incidence of nosocomial infection caused by MRSA continues to increase worldwide. Infections caused by MRSA strains are associated with longer hospital stay, prolonged antibiotic administration and higher costs than infections caused by methicillin-susceptible *S. aureus* strains. The presence of *S. aureus* in the anterior nares of patients may serve as a source of infection to other patients is known to be a significant risk factor. Within the hospital colonized health-care workers act as reservoir for the spread of MRSA.\[[@ref2]\]

MRSA is transmitted to nares by contaminated hands and from surfaces where it can survive for months. Nasal carriage of *S. aureus* acts as endogenous reservoir for clinical infections in the colonized individual but also as a source of cross-colonization for community spread.\[[@ref3]\] Hence, the source of MRSA infection in dentistry could be infected or colonized patients, infected or colonized doctors and environmental surfaces such as emergency treatment area, air-and-water syringes, dental chair seat armrest, dental chair push buttons, light handles.\[[@ref4]\] Microbial aerosols and splatter containing microbes from oral cavity contaminate the environmental surfaces. MRSA colonization is a risk factor for the development and transmission of MRSA infections in both health care and community settings.\[[@ref5]\]

This study was therefore aimed at establishing the carriage rate of MRSA among dental students as they could pose a potential risk factor for nosocomial transmission, and the outcome may be useful for formulating an MRSA infection control protocol in dental hospitals.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was designed to investigate the nasal carriage rate of coagulase positive MRSA among dental students in dental colleges and hospitals of Bengaluru. Anterior nasal cultures were collected from 400 dental student volunteers (200 postgraduates and 200 undergraduates) after obtaining informed consent.

Sample collection {#sec2-1}
-----------------

Sterile disposable culture swab moistened with saline was used for sample collection. Each swab was rotated against the inside of each nostril for 3 times with slight finger pressure on the outside of the nose to assure good contact between the swab and the inside of the nose. Using the same swab, procedure was carefully repeated for the second nostril without contaminating the swab. Samples were carried in transport media and inoculated within 4 h of collection.

Sample processing {#sec2-2}
-----------------

MRSA screening using chrome agar method: the swabs were inoculated onto HiChrome MeReSa Agar, Base-with cefoxitin supplement (HiChrome MRSA Agar Base: MRSA Chromogenic Agar from HiMedia Laboratory Pvt. Ltd, Mumbai, India) to screen MRSA. The test was performed as per the manufacturer. After incubation at 37°C for 48 h, samples showing the presence of bluish-green colored colonies were reported as MRSA positive \[[Figure 1](#F1){ref-type="fig"}\].

![Colonies of methicillin-resistant *Staphylococcus aureus* (blue-green colonies) on HiChrome MeReSAgar, Base-with cefoxitin supplement](JOMFP-21-356-g001){#F1}

Further testing of positive samples was done by Gram staining, tube coagulase and cefoxitin disc diffusion test on Mueller--Hinton agar, to confirm MRSA-positive cases \[Figures [2](#F2){ref-type="fig"}--[4](#F4){ref-type="fig"}\].

![Gram-staining](JOMFP-21-356-g002){#F2}

![Coagulation in Tube coagulase test](JOMFP-21-356-g003){#F3}

![Inhibition zone on Cefoxitin disc diffusion test on Mueller--Hinton agar](JOMFP-21-356-g004){#F4}

RESULTS {#sec1-3}
=======

Out of the 400 specimens, 74 (18%) students were positive for coagulase positive MRSA (CoPS MRSA). Out of 74 positive isolates, 49 (66.3%) were postgraduate and 25 (33.6%) were undergraduates students. The data were subjected to statistical analysis using Z-test for the difference in two proportions. Nasal carriage for coagulase positive MRSA among the postgraduate students was found to be significantly higher (*P* = 0.002) than the undergraduate students \[[Graph 1](#F5){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\].

![Nasal colonization of methicillin-resistant *Staphylococcus aureus* in undergraduates and postgraduates](JOMFP-21-356-g005){#F5}

###### 

Comparison of the prevalence of methicillin-resistant *Staphylococcus aureus* between the two groups (*z*-test for proportions)

![](JOMFP-21-356-g006)

DISCUSSION {#sec1-4}
==========

MRSA infections account for a large part of nosocomial infections worldwide and add to the total economic burden as they are associated with high treatment cost, longer hospitalizations and limited treatment options due to multiple drug resistance.\[[@ref6][@ref7]\]

The Centers for Disease Control -- National Nasocomial Infection Surveillance system reported that methicillin resistance among *S. aureus* in US hospitals increased from 2.4% in 1975 to 29% in 1991, with a higher degree of resistance in intensive care units. More recent data from 1990 through 1997 identified that the MRSA incidence rate increased 260% in hospitals.\[[@ref8]\]

In dental health-care setting, MRSA can be transmitted from patients to doctors, patients to patients and from doctors to patients.\[[@ref9]\]

The source of MRSA infection in dentistry could be infected or colonized patients, infected or colonized doctors and environmental surfaces such as emergency treatment area, air-and-water syringes, dental chair seat armrest, dental chair push buttons and light handles.\[[@ref10]\] Microbial aerosols and splatter containing microbes from oral cavity contaminate the environmental surfaces. *S. aureus* may colonize any part of the body, including the throat, groin, armpits and perineum, anterior nares has the highest sensitivity of any single site for determining MRSA colonization, and that the greater the numbers of MRSA isolated from the nose, the higher the chance of finding colonization at other body sites as well. It has the ability to survive for up to 12 days on abiotic surfaces.\[[@ref11]\] Risk of MRSA infection transmission is not just limited to the medical hospitals; rather it is a serious public health problem.\[[@ref12]\]

In this study, the prevalence of MRSA nasal carriage among dental students in Bengaluru city was found to be 18.5% out of which 24.5% were postgraduate students.\[[@ref13]\]

Goud *et al*. studied Community prevalence of MRSA in and around Bengaluru and found MRSA nasal carriage rate of 9.9% among individuals between 20 and 40 years of age and 22% among doctors which is similar to our study.\[[@ref14]\]

Robert *et al*. who found 21% nasal carriage rate of MRSA among dental students with greater prevalence in the final year students as compared to 1^st^ years.\[[@ref13]\]

The prevalence of MRSA nasal carriage in health-care workers (HCWs), in USA\[[@ref14]\] (2008) was around 12%, whereas in India, according to a study by Malini *et al*. it is 8%, among HCWs in a hospital in Bengaluru.\[[@ref15]\]

MRSA cannot be eradicated; it can only be prevented. Various preventive measures carriers to prevent transmission of drug-resistant strains of Staphylococci from the community to the hospital settings and hospital settings to community include following standard infection control precautions strictly, stopping antibiotic abuse, using decolonizing agents such as mupirocin and most importantly Screening high-risk patients to identify asymptomatic carriers and placing them under contact precautions should be mandatory, as in some countries.

CONCLUSION {#sec1-5}
==========

Risk of MRSA infection transmission is not just limited to the medical hospitals; rather it is a serious public health problem.

MRSA infection transmission is a serious public dental health issue and a cause for concern among dental health-care professionals and a cause for concern among dental health-care professionals and patients. The present study provides an epidemiological data so as to guide preventive measures to stop transmission of MRSA infection in dental setup. According to the results of this study, MRSA nasal carriage rate among dental students in Bengaluru city is 18.5%. This advocates the need of greater awareness about MRSA among dental doctors. The rate of colonization was found to be significantly (*P* = 0.002) more in postgraduate students (66.3%) as compared to undergraduate students (33.66%) emphasizing the need to follow infection control protocols stringently.
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